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Many methods for calcium estimation by flame spectrophotometry have been described. Investigations of biological material have dealt chiefly with plasma (Baker, 1955; Chen and Toribara, 1953; Denson, 1954; Kingsley and Schaffert, 1953; Llaurado, 1954; Maclntyre, 1954; Mosher et al., 1951; Rothe and Sapirstein, 1955; Winer and Kuhns, 1953; Zak et al., 1953) , with application to urine in some cases (Chen and Toribara, 1953; Kingsley and Schaffert, 1953; Rothe and Sapirstein, 1955; Severinghaus and Ferebee, 1950; Winer and Kuhns, 1953) . The removal of interfering substances has been accomplished by precipitating calcium by oxalate (Chen and Toribara, 1953; Kingsley and Schaffert, 1953; Llaurado, 1954) or diammonium hydrogen phosphate (Mosher et al., 1951) and by cation exchange columns (Brabson and Wilhide, 1954; Denson, 1954) . Direct readings have been employed, using synthetic standards to compensate for interfering elements (Baker, 1955; Kingsley and Schaffert, 1953; Maclntyre, 1954; Winer and Kuhns, 1953) or determining sodium and potassium before calcium (Chen and Toribara, 1953; Severinghaus and Ferrebee, 1950) . Radiation buffers (West et al., 1950) and selfstandardization methods (Rothe and Sapirstein, 1955) have also been used.
Most of these methods are either very time consuming or may be used only for specimens such as plasma and tissue which have a narrow range of variation. It is difficult to adapt one method to urine which will compensate for the widely varying composition found in both normal and pathological specimens.
Rothe and Sapirstein (1955) It has been found necessary to wash the column with 10 ml. of distilled water, followed bx 10 ml. of 3 N ammonia, then 10 ml. of water again, after elution of every specimen and before the resin is regenerated with acid. This procedure has been adopted to get rid of chromogens and amphoteric substances which otherwise clogged the column. Used in this way the columns will last a long time, until eventually, with shrinkage, the rate of flow becomes m-X-m greatly diminished and the tube must be repacked. Method The method presented here eliminates anion interference by passing the urine specimen through a cation exchange column similar in construction to that of Denson (1954) . Its original feature is the separation of sodium and potassium by differential elution with N hydrochloric acid, before the final elution of the calcium, which may then be read directly.
Absorption Column.-The column adopted is similar to that of Denson (1954) using " dowex" 50 (Dow Chemicals), 50-100 mesh, as the exchange medium. A hollow glass tube about 18 cm. long, diameter 0.6 cm., narrowed at one end and connected to a funnel at the other, is plugged with glass wool and filled with resin by pouring in a water suspension of this to a height of about 12.5 cm. The rate of flow is approximately 0.6-1.0 ml./min.
This column is prepared for use by (1) adding 25 ml.
6 N HCI; (2) washing down the sides with two, approximately 10 ml., quantities of distilled water after the liquid level is below the funnel opening; (3) putting through about 35 ml. of distilled water until the eluate is nearly neutral to litmus. This is done several times before using. Samples of urine are acidified (1 ml. concentrated hydrochloric acid to 100 ml. urine) and filtered. Then 10 ml. of the filtrate (or more or less for abnormally low or high calcium-containing specimens) is added to the absorption column, followed by two separate washings of 10 ml. distilled water. This can be qualitatively tested for calcium to check the absorption of cations.
Sodium and potassium are then eluted with N hydrochloric acid by collecting exactly Settings.-These are set out in Table 1 . (1) The wavelength 554 m, was found to be most sensitive. Those at 422.7 and 622 mP were tried, but the wide slit widths necessary at these wavelengths increased the interfering light from other elements.
(2) Sensitivity is determined by turning on the fuel at position 5 on the photomultiplier tube with the selector switch at 0.1 and the sensitivity knob about one turn from the counter-clockwise limit. The zero suppression switch may be left off or turned to position 1. Recoveries.-Recovery experiments were satisfactory for 2, 5, 10, and 25 ml. quantities of urine (Table II) . The urine specimens were obtained from normal individuals and from patients with abnormally high and abnormally low urine calcium levels. The small amount of sodium and potassium which may remain in the calcium eluate does not interfere at such dilutions. Synthetic solutions with high and low calcium content and containing large amounts of sodium, potassium, magnesium, and phosphate were also found to give good recovery values (Table III) after being passed through the column. Magnesium added to urine before it is passed through the column made no difference to the recoveries obtained (Table IV) . Determination of Sodium and Potassum Sodium and potassium may be estimated in the unmodified urine. We have, however, found it necessary to determine potassium in a sodium buffer (containing 100 mEq/l. of sodium) to eliminate the effects of sodium interference (Fig.  3) , in view of the wide variations of both elements in urine. Table I shows the conditions under which the various ions are estimated.
